Abstract: Traditional retail markets have long been the center for urban vitality, yet they have been under threat of advancing superstores run by corporate retailers. Studies have attempted to identify the competitiveness of the markets, but empirical evidence is not sufficient for presenting which factors contribute to the maintenance of a traditional market's economic vitality. In South Korea, urban policies have been directed to revitalizing the markets, but their effectiveness has been questioned. This study aims to fill this void by examining traditional markets in Seoul with multiple regression on (1) the revenue and (2) the volume of customers and with negative binomial regression on (3) the popularity measured by the number of blog posts on the markets. Using a comprehensive set of variables, this paper finds that investments in physical infrastructure (p < 0.000) and organizational/operational capacities (p < 0.008 and p < 0.094) make a significant contribution to the economic vitality. Among product categories, the ratios of perishable food stores were found to be significant (p < 0.000) as well as those of food shops and vendors (p < 0.030). On the other hand, extending convenient facilities and anchor stores would reduce the revenue in the short term. In addition, traditional markets that are recognized as popular destinations may not necessarily be profitable. In this vein, attention should be paid to this mismatch when a strategy is deliberated to transform a market into a tourist attraction.
Introduction
Located at the center of residential neighborhoods and old commercial districts, traditional retail markets, also known as wet markets, have been economic transaction hubs and the center for social activities where people gathered, socialized, and exchanged goods and information [1] [2] [3] . In modern society, however, retail functions are mainly assumed by larger, more agglomerated forms than traditional markets; they are often run by corporate international retailers with highly competitive distribution systems. This retail modernization, featured by one-stop shopping at superstores, shopping malls, and large-scale hypermarkets, allowed a significant cut in costs and prices for both customers and retailers [4] . These modernized retail outlets, however, have expanded at the expense of the existing retailers and small businesses including traditional markets [5] [6] [7] [8] .
The above retail transition also occurred in South Korea. Traditional markets have been losing their competitiveness against corporate retailers since the 1960s [9, 10] . Such a pattern has been considerably accelerated since the national financial crisis in the late 1990s when the International Monetary Fund (IMF) Foreign Investment Promotion Act was implemented. The act allowed superstores to locate in downtown areas. Since the 2000s, competitions among the superstores have made traditional retail stores and small businesses further lose their shares in the retail industry [11] . Moreover, as the point of retail purchase has increasingly moved from the physical to the virtual space, these corporate retailers launched online shopping malls for their own sake. Consequently, such excessive advancement of the large international retail formats raised concerns over the existence of traditional retail markets and small businesses. Conflicts have been raised between traditional markets and corporate retailers, which is currently one of the most controversial social issues in South Korea.
For more than a decade, the Ministry of Small and Medium Business Administration launched various policies and programs to modernize the physical and operational (functional) aspects of traditional markets and to facilitate their economic sustainability [12, 13] . Accordingly, researchers have assessed the effectiveness and feasibility of the policies/programs and paid greater attention to the traditional retail markets to identify their competitiveness in the present society [14] [15] [16] . Such an academic attempt identified several determinants of the economic competitiveness such as humanity, kindness, festiveness, and sociality [17] [18] [19] [20] that have been empirically confirmed in the international context [1, 2, 21, 22] . On the other hand, studies have also recognized that the economic vitality is a prerequisite for such socio-cultural attractiveness of a traditional market to become viable [1, 23] . In spite of this recognition, not many studies have been found to test and examine the factors enabling (and sustaining) the economic performance of traditional markets.
At this juncture, this study aims to explore the effects of physical, operational/organizational and environmental characteristics of a traditional retail market on its retail performance. Specifically, this study aims to discover which factors make the traditional markets economically successful and culturally attractive (and popular) among leisure visitors. Among the physical, operative/organizations, product, and environmental components of a market, this study aims to discover which specific attributes play a significant role on each performance measure. Subsequently, this study investigates the factors influencing the economic performances of the traditional retail markets and finds how they differ from those related to the popularity of the markets.
Despite an increasing attention on the topic in academia, only a small number of studies took empirical approaches by conducting analyses of quantitative data on multiple markets [13, 14, 24] while the other majority of previous studies relied predominantly on case studies examining a limited number of markets; they frequently used qualitative interviews or participant observations [1, 9, 19, 21, 25, 26] or the results of a second-hand customer survey in discovering the competitiveness of the traditional markets in modern society [6, 17, [27] [28] [29] [30] . Likewise, the effectiveness of public policies to regenerate declined markets has also been studied in large part with customer survey data from a few sites [31] [32] [33] . Although our understanding about the traditional markets and the effects of the public policies have expanded from the previous studies, it is hard to draw generalized knowledge from them. In addition, the outcomes and the measurement indicators differ by studies; it is unclear whether the results are applicable for multiple cases of traditional markets located in different contexts. Without due empirical evidence based on a standardized evaluation of multiple subjects, case studies could not reach a consensus on what was required to make a traditional market competitive and economically sustainable [34] . In addition, the characteristics of traditional markets have not been investigated in detail (e.g., products sold, scale, physical conditions, and operative/service conditions) despite growing attention being paid to their socio-cultural importance and contribution to the local economy [2, 25, 35] .
Examining a total of 131 traditional retail markets in Seoul, the national capital with 11 million residents (2017), this study employs three gross performance measures of the traditional markets: (1) annual revenue; (2) annual customer volume; and (3) number of blog posts uploaded on Internet portals as a measure of a traditional market's popularity. Since a retail store's level of performance is affected by multiple factors, for example, product type, location, organizational capacity, Sustainability 2018, 10, 1779 3 of 22 convenience, and physical building conditions [24, 36] , this study chose to conduct multivariate analysis with a multiple number of cases. In addition to the characteristics of the markets on the three performance indicators, this paper classified environmental variables in four different geographical units (specifically, market inside, 500-m buffered zone, neighborhood, and district) from which one can possibly identify appropriate administrative units at which a policy tool should be exerted. In geography and planning, the spatial range of the effect of a variable is a long-standing topic-particularly in relation to the modifiable areal unit problem (MAUP) and boundary problem-in designing urban policies (e.g., transportation impact fees and community grant programs) [37, 38] . For example, the location of a new local grocery store may be expected to have a smaller range of effect than that of a department store.
Literature Review
The retail performance, including the level of customer satisfaction, is determined by a variety of factors. An empirical case study on a public market in a small Korean city, Gunsan, noted that economic revitalization of a traditional market requires a balanced approach encompassing such factors as a market's facility and product line as well as its operational capacity and business competitors in the district [39] . Similarly, Jeon [24] recognized that retail competence is defined by product quality and assortment, the image of stores, location, physical components, and customer service. The study then acknowledged that traditional markets are behind all these aspects relative to other modernized retails. The Small Enterprise and Market Service (SEMAS) employs five components in assessing the vitality of a traditional market [36] : merchants' service capacity and store conditions and the market's environmental characteristics, products, and other infrastructure. Specifically, the environmental characteristics of a traditional market are captured with multiple indicators including transportation accessibility, parking, convenient facilities, advertisements, and building conditions. Discussing a new paradigm for traditional markets, scholars [27, 29, 39] have often criticized initial efforts made at various governmental levels for the modernization of the physical components of the markets (e.g., roofs, alleys, gates, advertisement facilities, and parking lots). They argued that such standardized public programs resulted in the loss of distinctive characteristics conveyed in traditional markets. For example, Kim and Kim [39] found that public investments have been disproportionately and sporadically made on facility management and accordingly recommended that soft components such as product lines and brands need to be developed for traditional markets. From the same perspective, other scholars (and some policy makers) [15, 27, [39] [40] [41] [42] argued that traditional markets can be revitalized by developing intangible elements such as contents and operational and managerial capacities.
Examining both physical and operational elements of a traditional market, empirical studies delivered somewhat mixed results. Park et al. [13] reported that an investment on supportive facilities, bulletin boards, and pedestrian paths as well as festivals and exhibitions would have positive effects on customer satisfactions. Although the study successfully tested the effects of both physical and non-physical elements, it relied on a single case in Suwon, a satellite city of the Seoul Capital Metropolitan Region.
Kim and Kim [14] found that the economic performance of a traditional market would be enhanced when its physical components are improved in quality. The study also showed that implementing marketing strategies such as circulating discount coupons and vouchers would yield compatible results. Other studies [18, 41] have shown that non-physical components such as marketing and operative capacities can be delivered in the form of retail merchant associations. Recognizing this effect, government agencies-including the SEMAS-have suggested traditional markets to form merchant organizations in advance of becoming an eligible recipient of public grant programs [24, 43, 44] . Jeon [24] specifically suggested that organized efforts through a structured merchant organization are especially effective in improving the performance of a traditional market in urban areas. In addition, in their case study of a Gunsan public market, Kim and Kim [14] analyzed nine variables representing both hard and soft components of a market. Among the physical components, transportation convenience (e.g., parking) and building facility conditions were significantly associated with customer satisfaction and among the soft components, product diversity, price level, and service level were found to be significant.
Theoretically, a customer's choice between traditional stores and modernized retail is determined by three factors: the built environmental characteristics (e.g., distance to the store), socioeconomics (e.g., income), and market attributes (e.g., types of products dealt with by the store) [6] . Goldman et al. [6] applied this theoretical concept into his analysis on traditional markets in Hong Kong. The study found that traditional markets are more competitive than modernized retail outlets (e.g., superstores) on perishable goods and foods. In an Israeli community of an Arabian country, customers tend to visit traditional markets to purchase foods that deliver their ethnicity, traditions and religious customs, regardless of their income status. In other words, culture and ethnicity may have played a vital role in preventing superstores from spreading over the country [26] . Likewise, Shim [45] conducted a survey in Anyang and Ji-Dong Markets and reported higher levels of customer satisfaction and intention to revisit among those customers who visited shops selling agricultural products and restaurants in the markets. In addition, several case studies on traditional markets in Seoul (Namdaemun Market, Tongin Market, Gwangjang Market) and in Jangheung city [17, 46, 47] discovered that specialized restaurants and local produce-in conjunction with supports from the local government, advertisements through social networking service (SNS), and surrounding cultural environments of the district-play important roles in drawing tourists to the markets.
Studies on consumption behaviors suggest that traditional markets should not be considered (or compete) as a substitute for modernized retail. For example, Hong and Kim [48] argued that most customers have already switched their mode of grocery shopping to superstores and supermarkets. Hypermarkets and supermarkets become daily shopping spaces for modern consumers; the trend is predominant and hard to reverse [28, 48] . From this perspective, studies suggested traditional markets to position "strategically" as complements-not as substitutes-to superstores or shopping malls by redeveloping themselves to attract customers for socio-cultural activities, sightseeing, leisure, and entertainment [49] [50] [51] .
As a typical form of modernized retail, shopping malls with mixed tenants and categories have succeeded in attracting customers for a variety of leisure and shopping activities. The retail tenant mix is based on the combination of anchor tenant, food court, and a variety of stores [52] , and this strategy is often suggested for traditional markets in transforming their characteristics to capture a wide range of customers who have different purposes [40, 53] . Shopping malls have captured a variety of needs and purposes of modern consumers by mixing product categories, through which they developed a new type of consumption space where people can buy, play, and socialize [54] [55] [56] [57] [58] . The retail tenant mix has been discussed as an approach to revitalize traditional markets [40, 51, 59] . For example, exploring the determinants of customers' intentions to revisit, Noh and Cho [59] classified traditional markets into two types according to their retail mix and found that customers who used a market comprised of a high mixture of restaurants, eateries, and service stores reported greater satisfaction; their preference in choosing a retail mode were shown to be very similar to those who use shopping malls. Accordingly, the study argued that modern consumers have greater demand for a space where they can shop and be exposed to various leisure opportunities at the same time, and traditional markets can incorporate strategies to respond to such a trend. Likewise, Choo and Kim [16] investigated a sample of 10 traditional markets in Seoul and found strong associations between the customers' intentions to revisit and the markets' experiential elements including the hospitality of the store, uniqueness of the commodity, and excitements embedded in the markets and their ambiences.
According to La Pradelle [21] , modern customers use traditional markets for their cultural and social function rather than economic needs. In consideration of the cultural and social importance of traditional markets as a public space, studies [1, 25, 41, [60] [61] [62] [63] have attempted to rediscover the traditional markets' role in a modern context and its distinctive elements of place. They found that distinctive elements such as humanity, sociality, locality, authenticity, and/or domesticity (feeling at home) make them attractive and are missing in modernized superstores. Modern customers value warmth, friendliness, kindness, and authenticity as the unique sense of place experienced at the traditional retail market [63] . While these studies focused mainly on the socio-cultural aspects of the traditional markets, they also highlighted the importance of the economic vitality of a market as a prerequisite for the facilitation of its socio-cultural vibrancy [1, 2, 23] .
As a whole, much attention has been paid in identifying a traditional retail market's competitiveness against the advancement of modernized retailers and ways to sustain its economic vitality through public policies. However, our knowledge of a traditional retail market is limited in the sense that urban studies on this subject have focused on projecting its distinctive importance as a public space or a tourist attraction (as opposed to modernized retail). Likewise, the competitiveness of a traditional retail market was often defined and assessed with customer satisfaction [15, 28, 30, 46] .
On the other hand, traditional retail markets not only create jobs for low-income classes, but also incubate new start-ups [2, 23, 35] . Consequently, the economic performance of a traditional market is linked closely to the local economy. Although a higher level of customer satisfaction is expected to yield a higher rate of customer returns in general, the level of satisfaction assessed from a visitor's shopping experience is not equivalent to the performance of the retailers or the local economy.
Up to this point, academic findings on traditional markets (or marketplaces) focused on understanding the characteristics of the market as an urban space. Meanwhile, empirical studies have depended on case study results or sample surveys conducted only in a small number of markets. An exception was Kim and Kim's 2015 research on traditional markets [14] ; they used secondary public data and conducted multivariate analyses to estimate the annual revenue. However, the study analyzed markets located only in small and mid-sized towns and rural areas, excluding those in highly urbanized areas such as Seoul, where 23% of traditional markets in Korea exist. In addition, the numbers of cases (i.e., sample size) and variables included in their analytical models were limited.
Contrary to the existing (previous) studies, this paper examines traditional retail markets with a (comprehensive) set of variables including indicators representing a market's hard and soft components such as its physical aspects, merchant association, and product lines as well as environmental indicators (e.g., accessibility, competitors, and socioeconomics of the households).
In particular, this paper differs from the previous studies in the following ways: (1) city-wide official datasets were obtained from public institutions in order for the measurement validity and representativeness (the data represented a total of 131 traditional markets all across Seoul); (2) different types of variables were analyzed-from those on market performance and socioeconomics through land use characteristics that were measured at different geographic scales (in a way of identifying the range to which a variable exerts an effect)-and (3) the competitiveness/vitality of a market was evaluated with not only the revenue and number of customers as economic measures, but also the number of blog postings. This can measure the popularity of traditional markets as tourism and leisure destinations and accordingly broaden our insights on their future direction for sustainable development.
Data and Methods

Data
This study examined cross-sectional data obtained from the SEMAS: the 2015 Current Conditions of Traditional Markets and Stores. As affiliated with the Korean Ministry of Small and Medium Business Administration, the SEMAS administers a comprehensive assessment on the conditions of all traditional markets and small businesses registered across the country. The main purpose of the assessment is to monitor the markets and small businesses supported by national subsidy programs. Since the data provides the basic information on the locations of the traditional markets and a variety of their attributes, this study used its subsample for Seoul.
Sample Construction
According to the SEMAS, as of 2015, 282 traditional markets (registered, designated, and unregistered) are located across 25 districts in Seoul. From the Seoul subsample of the 2015 SEMAS data, this study chose 131 cases based on the following exclusion criteria. First, non-registered markets were excluded due to insufficient data on these cases. Next, wholesale markets were eliminated because they deal with a few specialized categories (e.g., clothing, medicine, and fisheries, and agriculture). The SEMAS regards a market as a wholesale market if more than half of its shops and vendors are concentrated on a single category. In this sense, the whole sale markets were considered incomparable to the other markets. This selection process constructed a subsample in which only those markets classified as regional or local general markets-according to the SEMAS definition-are included. Lastly, we deliberately excluded those markets that have been transformed into shopping centers. These markets continued being listed as traditional markets because they are engaged in public subsidy programs. However, they have undergone a major reconstruction process and transformed their physical structure. Figure 1 shows the locations of the traditional markets included in the final sample.
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Dependent Variables
This study used regression analysis to estimate the performance of the traditional retail markets in Seoul. Multivariate analyses were employed to capture the relationship between each of the performance measures and independent variables that represent the characteristics of the sampled markets. Through regression analysis, one can estimate the impact of an independent variable while controlling for the effects attributed to the other independent variables [64] .
As the dependent variables, three measures were used to represent the annual gross performance of each traditional market: (1) revenue, (2) number of customers, and (3) volume of blog posts uploaded on Internet portals (a proxy for the popularity of a market). The former two variables were estimated through ordinary least squares (OLS) linear regression and the latter one by Poissonfamily regression-specifically, negative binomial regression-according to the distribution of this count variable (see Figure 3) .
First, the total sales revenue is the most widely used measure of economic performance of a retail outlet. It is defined as the yearly sum of gross incomes that are generated by the normal sales activities of all stores and vendors in the market. The total revenue of the traditional market generally decreased and showed a sluggish growth over the past several years. The left of Figure 2 shows the gross sales revenue of traditional markets across South Korea compared to that of large grocery chain stores. 
As the dependent variables, three measures were used to represent the annual gross performance of each traditional market: (1) revenue, (2) number of customers, and (3) volume of blog posts uploaded on Internet portals (a proxy for the popularity of a market). The former two variables were estimated through ordinary least squares (OLS) linear regression and the latter one by Poisson-family regression-specifically, negative binomial regression-according to the distribution of this count variable (see Figure 3) . First, the total sales revenue is the most widely used measure of economic performance of a retail outlet. It is defined as the yearly sum of gross incomes that are generated by the normal sales activities of all stores and vendors in the market. The total revenue of the traditional market generally decreased and showed a sluggish growth over the past several years. The left of Figure 2 shows the gross sales revenue of traditional markets across South Korea compared to that of large grocery chain stores. Second, the total number of customers refers to the annual sum of daily customers. The data for the total revenue and the number of customers are updated annually by the SEMAS. We chose this indicator as another performance measure because the numbers of total customers are not equivalent to the amount of profits earned, that is, the two indicators are not mutual proxies. The right section of Figure 2 presents that the average revenue and the average number of customers per market differ somewhat. A possible explanation for such a difference is that the type of customers has changed over time and/or items purchased by the customers become more limited due to the expansion of superstores and other modernized retail stores.
Third, we used the number of blog posts on traditional markets to measure the level to which each market is popular as a destination for tourists as well as for customers who visit traditional markets for activities other than grocery shopping (e.g., for socializing, sightseeing, novelty-and variety-seeking purposes, or due to symbolic/aesthetic/cultural attractions to the markets).
Previous studies [20, [67] [68] [69] found that a variety of human activities are captured in blog texts. On blogs, posts are written in the context of blog writers' daily lives and the contents of the posts are considered genuine and dependable among the users [70] . As such, blogs function as a major information source for tourists, shoppers, and urban consumers (e.g., restaurants and café users). In fact, blog texts have been studied as useful research data in the fields of marketing, hospitality, and sociology [68, [70] [71] [72] .
Since blogs are by and large written by relatively younger customers (e.g., Generation Y and Millennials), Figure 3 implies that a small number of traditional markets succeeded in extending their customer range. Given that traditional markets are usually favored by middle-aged and older customers in South Korea, these markets have successfully expanded their customer ranges through a transition to become popular tourist destinations. This study collected and counted blog posts using programming codes in Python. They were searched on Naver (https://www.naver.com), the most extensively used web portal in South Korea, from 1 January through 31 December 2015. Once blog posts were collected, irrelevant posts, including advertisements, news article copies, and public notes, were removed by using filtering words (see Appendix A). Although not used in this paper, the contents of the blog posts were examined by extracting keywords through text-mining. The text-mining results showed that the blog posts were written mostly about leisure activities; among others, food consumption was the most frequently mentioned activity followed by purchasing and sightseeing (see Appendix B). In this study, a greater number of blog posts indicate more popularity among those who visited traditional markets for leisure and sightseeing purposes.
Market Characteristics as Independent Variables
We identified a total of 31 possible determinants of the performance level of each traditional market. They can be classified into four categories: (1) internal characteristics of the market and its environmental settings in the units of (2) 500-m buffered circle and two administrative zones in Seoul, that is, (3) neighborhood and (4) district. As shown in Figure 1 , Seoul has 25 districts comprised of 424 neighborhoods in total.
The regression models included two exposure variables for the standardization of the dependent variables: total number of stores and total floor area (see Table 1 ). Inasmuch as our dependent variables were gross measures (i.e., annual totals of the revenue, customers, and blog postings), we employed the two variables to control for the effects generated by the number and size of business entities located in each market.
Next, as in Table 1 , 18 other variables were employed to account for the operational and the physical/structural (built environment) attributes of the markets. The variables can be further classified into three subgroups: (1) product categories, (2) supporting physical infrastructure, and (3) operational/service components (conditions). This study collected and counted blog posts using programming codes in Python. They were searched on Naver (https://www.naver.com), the most extensively used web portal in South Korea, from 1 January through 31 December 2015. Once blog posts were collected, irrelevant posts, including advertisements, news article copies, and public notes, were removed by using filtering words (see Appendix A). Although not used in this paper, the contents of the blog posts were examined by extracting keywords through text-mining. The text-mining results showed that the blog posts were written mostly about leisure activities; among others, food consumption was the most frequently mentioned activity followed by purchasing and sightseeing (see Appendix B). In this study, a greater number of blog posts indicate more popularity among those who visited traditional markets for leisure and sightseeing purposes.
Next, as in Table 1 , 18 other variables were employed to account for the operational and the physical/structural (built environment) attributes of the markets. The variables can be further classified into three subgroups: (1) product categories, (2) supporting physical infrastructure, and (3) operational/service components (conditions). 
Product Categories
Product categories have been reported as a customer's major consideration in planning their shopping trip and in choosing a retail mode [6, 26, 53] . Several studies [19, 26, 45] showed that traditional markets are more competitive than modernized grocery chain stores in dealing with perishable goods and foods. In the research models, we included five variables to measure the proportions of five major product categories by calculating the ratio of each category's number of stores to the total number of stores (and vendors) opened in the market.
Specifically, stores selling perishables such as agricultural, fish, and meat products were defined as (1) perishable items shops. This study calculated the proportion of the stores selling perishable goods to the total number of stores running in a market. Next, the second category is (2) food stores/eateries ratio, which represents the proportion of the stores and vendors selling local snacks and street/take-out foods in a market. The perishables were differentiated from the processed foods, restaurants, and street food vendors because the latter items arguably attract an extended range of customers from distances including both domestic and international visitors seeking experiences and leisure activities besides those visitors who use markets mainly for groceries [22, 40, 47] . Third, the stores selling manufactured goods were also classified into two variables by product type: (3) stores on clothes and shoes and (4) stores selling all others manufactured goods including home-ware and electronics. Lastly, (5) the shops for neighborhood service represented those facilities including bank branches, medical clinics, and neighborhood beauty salons.
In addition to the five product category variables, two variables were employed to examine the retail tenant mix of product categories and the existence of an anchor store at the market. First, a diversity of product categories in a market may positively influence its economic performance as opposed to concentrating on a few categories. The latter may cause a branding effect by attracting a group of customers who search for a single category in depth [73, 74] , but this may narrow its customer rage. Instead, the former is likely to lead to an increase in its total revenue by facilitating one-stop shopping, hence extending the market's consumer range. This study used dissimilarity index as a measure of retail tenant mix across nine categories. Ranging from 0 to 1, the variable represents the level of imbalance among the nine groups: 0 = a total of nine categories are evenly distributed in size and 1 = the market is dominated by one category.
Another common retail marketing strategy is to locate an anchor store at the center point. An anchor store is expected to generate a trickle-down effect on its neighboring stores by drawing a relatively large number of customers from distance [51, 75] . According to the SEMAS data, supermarkets, specialty shops, and real estate service centers are the examples of the anchor stores placed within traditional markets. This study tested the effects of their existences using a dummy variable.
Supporting Physical Infrastructure
At the governmental level, initial efforts to revitalize traditional markets were focused on improving (or modernizing) physical components such as their building infrastructure: roads (path-way surface), pillars, electricity, and roofs. Apparently, the more improved the conditions of these components, the better the overall performance of the markets was expected to be [14] , but their effects on a market's economic performance have been debated [27] . Thus, to test this expectation, we included a variable, infrastructure conditions; the data for this variable was measured by the SEMAS on the five-point Likert-type rating scale: 1 = very poor and 5 = very good.
In addition, we included three "objective" variables to evaluate the conditions of the infrastructure at a market: number of customer convenience facilities, number of advertising facilities, and type of building structure of the market (indoor vs. outdoor).
Lastly, in terms of the market hierarchy, regional markets are considered to be equipped with better and more physical infrastructure with a greater customer range than neighborhood markets. Previous studies [48] reported that markets on higher hierarchical levels (positions) are more resilient against the advancement of modernized retailers. Thus, we controlled for the possible effects induced from the hierarchical attribute of a market with a dummy variable: 0 = neighborhood-level and 1 = regional.
Organizational/Operational Conditions
Not only the physical elements, but their operational elements would also contribute to the retail performance of traditional markets. Previous studies [41] highlighted the importance of improving the operational elements of a market because merchants can cooperatively provide superior goods and services by organizing a merchant association or implementing a collaborative strategy; such organizational developments would ultimately increase customers' satisfaction level and their intentions to revisit. In this study, the organizational (operational) elements were measured with three variables: the existence of a retail merchant association at the market (0 = no and 1 = yes), the completion of a merchant training program (0 = no and 1 = yes), and the comprehensive assessment scores from the public agent of the SEMAS. Notably, a merchant training program is provided through the Merchant University, delivered by the Ministry of SMEs and Startups to develop a merchant's skills in customer service and marketing [76] . The SEMAS comprehensive assessment score is the total weighted average of the outcome values of multiple evaluation sectors including collaborative marketing efforts among merchants and vendors, their responsiveness to governmental programs, and other managerial skills such as in product display, marketing skills, and sanitation of the products and stores [77] .
Environmental Characteristics as Independent Variables
In addition to the physical and operational aspects of a traditional market, its geographical settings may affect its retail performance. Considering the location attributes of a market, this study included environmental variables and measured them in three units of observation (i.e., direct locality, neighborhood, and district), which would accordingly assess each variable's spatial range of influence. In consideration of the fact that the service range of a retail store is 300 square meters in general [12] , we operationalized a 500-m buffered zone as the direct locality of a market.
As listed in Table 1 , the characteristics of the direct locality of a traditional market were evaluated with nine variables. Most of these variables were retrieved from the Commercial Districts Analysis System Database of the SEMAS, except for data on subway proximity and on the existence of a superstore in proximity. The subway proximity was the network distance to the nearest subway station generated by using online interactive GIS mapping system [78] . Land use, transportation, and socio-demographic characteristics of the neighborhoods and the districts were retrieved from the Statistics Korea (the national agency for managing public statistical indicators and data).
The pedestrian volume was included as an independent variables since a considerable proportion of people visit traditional markets "by chance" or when "passing by the neighborhood" [79] . This study accounted for these casual visitors by including in research models the pedestrian volume variable in two spatial units: (1) in front of the main gate of the traditional market and (2) in its 500-m buffered zone.
Regarding the public transportation systems of the surrounding neighborhood, this study evaluated subway availability (the number of subway facilities in a spatial unit or facility density) [80] [81] [82] along with above-stated subway proximity. Since the subway facilities are usually located in urban centers and commercial areas, each of the subway proximity and availability may be a proxy for how a traditional market is close to a neighborhood's commercial areas and an urban center of Seoul. In addition, this study evaluated the daily average subway ridership to consider the hierarchy of the subway station. Lastly, in addition to the subway availability, this study also included the number of subway facilities and the availability of the bus system in the models. Kim and Kim [14] reported that the number of bus stations is positively associated with the total revenue of traditional retail markets (stores); however, they did not consider subway facilities in their OLS regression model because they analyzed markets in small towns and rural areas without subway systems.
According to the household production theory, high-income households are more likely to choose hypermarkets for their grocery shopping in the sense that they can save time and costs in travel. As opposed to small businesses and traditional retail markets, one-stop shopping at hypermarket saves opportunity costs, and higher income households prefer such a mode of retail because they have higher opportunity costs in relation to shopping time, while low-income households have relatively lower opportunity costs to save [6, 74] . In this paper, the effect of the household income on the retail performance was estimated at the neighborhood level, using the variable of the proportion of those households that are registered as the Basic Livelihood Security Recipient.
In addition to income, age is considered in this study as a socio-demographic determinant. In general, customers tend to shop at stores run by retailers of a similar age; younger customers are less familiar with traditional retail markets, hence, they are less favorable to them in general [54] . At the neighborhood level, this study included the average age of household members in the research models.
Along with the socio-demographics, this study analyzed the effects of three land use variables to reflect the anticipated demand around a market: household density, employment density, and the number of other retail businesses. When offices and businesses are located close to a market, they may benefit from each other (i.e., agglomeration effects) [83, 84] . Particularly, a market would benefit from the businesses because of potential customers when they are closely located. Along with the number of retail businesses within the 500-m radius from a market, this study also measured employment density at three different scales (500-m buffer, neighborhood, and district) to check the spatial range of the effect.
Unlike other businesses, superstores have long been regarded as the greatest threat (rival) to traditional markets. However, their negative impact on traditional markets has been reported to be inconsistent [85] [86] [87] [88] . As such, in consideration of the possible negative impact of superstores on traditional markets, this study included two variables in the research models. One is a dummy to check the existence of a superstore close to a traditional market, and the other is a continuous variable that measures the superstore density in a district. Arguably, superstores have a larger service range than that captured in the neighborhood boundary, and their effects on other businesses would vary according to the range [89] . Table 1 shows the list of the research variables and their descriptive statistics. All variables have due variations for inferential statistics. As shown, this study used a total of 35 independent variables. Notably, the maximum number of independent variables depends on the sample size. As a rule of thumb that is frequently referred to, Austin and Steyerberg [90] recently argued that two cases per variable are enough to estimate the regression coefficient, standard error, and confidence interval. Thus, considering its sample size (n = 116), this study can include a maximum of 58 variables. Meanwhile, according to Green [91] , the sample size of 104 plus the number of independent variables is required for the testing of the individual variable and as a different criterion, Harris [92] suggested that the number of cases should exceed the number of independent variables by at least 50. Based on any of these two criteria, all 35 variables that were initially considered in this study can be entered into the regression models. (As an exception, Van Voorhis and Morgan [93] recommended a considerably stricter rule: 30 cases per variable. However, for an exploratory purpose of analysis, this study appears to have an appropriate sample size).
Results
The annual totals of the revenue and customers were analyzed with OLS linear regression. By contrast, regarding the number of blog postings, a critical mass of traditional markets had zero values. As shown in Figure 2 , this count variable had the Poisson distribution. Between Poisson and negative binomial regression, this study employed the latter model according to Pearson's goodness-of-fit statistic (=15,174.61 (p = 0.000)). In addition, for the alternative negative binomial regression, the likelihood-ratio test of α = 0 strongly supported negative binomial regression: χ_bar2(01) = 8952.88 (p = 0.000).
With a growing number of predictors, a regression model tends to provide a better goodness-of-fit. This model fit inflation issue is often raised for exploratory studies-including this particular study-with an extensive set of predictors. Thus, readers are advised to refer to AIC and BIC indices that simultaneously consider the parsimony of a model as well as conventionally used adjusted (pseudo) R 2 . Notably, this study discusses statistical significance at the 90% confidence level. In the literature, the confidence levels of 90%, 95%, and 99% are frequently chosen. Although the 95% confidence level is the most frequent, this study was determined to tolerate a higher significance level as it is an exploratory study conducted in a limited area [94, 95] . Table 2 presents the results of the three regression models estimating the relationship between the physical, organizational (operational), environmental attributes (variables) of a market and its performance variables evaluated in three different measures. When the results are compared across the models, one can find that a set of similar variables significantly affect the total revenue and the total number of customers. This result may confirm the validity of the outcomes of the statistical models. In other words, a market with a greater number of customers would also earn a higher revenue, and the characteristics between these markets are similar. Specifically, eight variables had a significant effect both on the revenue and the number of customers (the direction (±) of the coefficients are indicated in parentheses and were consistent between the two models): the total number of stores (+), the existence of an anchor store (within the market) (−), the ratio of food stores/eateries (+), the ratio of perishable items stores (+), the existence of a merchant association (+), the building infrastructure condition (+), the ratio of low-income households (−), and the retail superstore density (of the district) (−).
The results indicate that the higher the ratios of restaurants/eateries and stores selling perishables (e.g., meat, agriculture, and fish), the higher the annual revenue and the number of customers. In addition, a market with an organized entity (the merchant association) would yield higher revenues and attract a greater number of customers as well. Furthermore, the maintenance of the quality of its physical infrastructure was found to be a positive determinant of both of the dependent variables.
By contrast, the two OLS regression models showed that a higher ratio of the Basic Livelihood Security Recipients at the neighborhood level would make a market to yield a smaller amount of revenue and to attract a smaller number of customers. Considering the effect of other retail stores and businesses around the markets, the negative impact of the superstore's density was found to be significant at the district level. Similarly, Gim [80] argued that the availability of a facility (i.e., their density) should be taken into account rather than the proximity (i.e., how close the nearest facility is located) inasmuch as customers tend to choose a particular facility that satisfies their needs. At the district level, the density of superstores negatively affected the total revenue and customer volume. This confirms our initial intuition that the big-box retails have negative impacts on the economic performances of traditional markets and further indicates that these influences are present on the district scale. In this sense, traditional markets should be considered as substitutes for superstores. On the other hand, their competitive relationship was found at the district level, but not in close proximity within the neighborhood range. Consistent with previous studies [86, 88, 89] , the result partially supports the argument that the close proximity between a superstore and retail outlets may generate reciprocal benefits rather than negative effects on the traditional markets' side [89] .
Counterintuitively, the presence of an anchor store was found to reduce, not increase, both the revenue and the volume of customers. That is, locating key tenants such as supermarkets, chain stores, and service centers may attract customers to the anchor store, but they barely generate any trickle-down effects to the other stores. In support of this result, the DI index representing the retail category mix in our models turned out to have a positive impact on the number of customers. As shown in these results, thus, strategies to increase the diversity of the nine category assortments would be more desirable for a market to generate a greater revenue rather than locating anchor tenants.
The three variables showed significant effects only on the annual revenue-not on the customer volume; as the number of convenient facilities is smaller, the more a market completes the merchant training program, and the greater the population density of the district, the higher the annual revenue in the market. Notably, the number of customer convenience facilities had a negative effect on the total revenue. A plausible explanation for this result is that the dependent variable (annual revenue) was standardized by the exposure variables; the total area and number of stores were held constant in our regression model, thus, the revenue would be lowered when more spaces were taken by the non-commercial use facilities in a market. As such, at least in the short term, it could be recommended that a market should allocate more spaces to retail stores (sales) in lieu of placing convenience facilities to boost their revenue because these non-commercial spaces do not directly generate profits. In addition, as expected in previous research [18, 41] , completing a merchant training program (hence, improving sales and customer service skills through educational input) was found to have a positive effect on a market yielding higher revenue. Lastly, this study measured employment density at three geographic scales. Among them, the employee density at the district level was found to significantly increase the revenue of a traditional market. In other words, traditional markets are affected by the conditions of their surrounding business agglomerations that are greater than the approximate neighborhood [96] . The result implies that it may be necessary to strategically broaden the range of policy inputs at the administrative level, in order for a traditional market to attract customers from a broader range.
While a similar set of variables were significant in predicting the revenue and customer volume, almost none of the variables had a significant effect on the variation of the blog postings. Simultaneously, most variables significant in the blog posting model turned out to be meaningless in predicting the revenue and the number of customers of the markets. The only exception was the ratio of neighborhood service shops. The variable affected the total revenue as well as the total postings, however, the directions of its impacts were opposite for the two dependent variables. While the ratio of neighborhood service shops was positively associated with the annual revenue, it had a negative effect on the volume of blog posts.
The effect of the variable of the neighborhood service shops was negative in relation to the volume of blog posts, probably because the shops are mostly banks, medical clinics, pharmacies, and beauty shops [76] that generally serve residents in the neighborhood. Accordingly, if a market allocates more spaces to these service shops, it is likely that the market is considered more suitable for customers who intend to visit from the neighborhood for their daily needs rather than for those who come for sightseeing and leisure activities.
On the other hand, the volume of blog posts was positively associated with the existence of parking facilities, and district-level employment density, SEMAS assessment score, the ratio of clothes and shoes stores (relative to the ratios of perishable items stores, manufactured goods stores, and neighborhood service stores). First, compared to other categories, clothes and shoes stores can attract window shoppers [97] who are likely to post photos and writings on their blogs. Unlike the total revenue and customer volume, variations in the volume of blog posts were related to the SEMAS assessment score, a proxy for the overall management quality of a market; as described earlier, it represents the overall service, marketing, and operative conditions of a market.
Lastly, the employment density of the district increased blog postings. This result indicates that a market with a greater number of blog posts is more likely to be located in the urban center where jobs and businesses agglomerate and a variety of activities occur. Such an environmental setting increases the chance for a market to be exposed to a greater number of people with a variety of consumption purposes, including leisure.
On the other hand, the location of a superstore near a traditional market posed a negative impact on the volume of blog postings. This result may be attributed to the general location of a superstore; it is usually in a superblock near residential areas with high household density, for the maximum household grocery shopping demand [98] . Such residential settings are likely neither to attract visitors from outside nor to encourage them to write and upload a blog post about the place. In addition, a traditional market surrounded by a predominantly residential use may not be used as a leisure/tourist destination. That is, blog posts are likely to increase in number when a market is located in urban centers (with a high employment density), as discussed earlier, but less likely in dense residential areas favored by superstores.
Discussion and Implications
In an attempt to revitalize traditional markets and to keep their functions sustainable, researchers and practitioners have developed a variety of urban policies and subsidy programs [23, 27] . However, their effectiveness has been questioned in many respects [7, 27] . Especially, traditional markets and marketplaces have been considered "marginal" in urban policies, thus "little experiences" were accumulated on this topic until now [2, 99] . Likewise, in South Korea, many blueprints have been drawn to revitalize traditional markets, but our knowledge on traditional markets is not enough to generate further plans for their economic vitalities over modern retails. In spite of growing attention on topics about tensions between modernized retail and traditional markets, academic investigations on factors influencing their performances have not been extensively conducted yet. In this sense, this paper aimed to examine the factors by predicting the level of performances of the traditional markets. In particular, this study empirically analyzed the characteristics of the traditional market (and the effectiveness of the governmental supports) through OLS and negative binomial regression.
First of all, the outcomes suggested that the public investments in the physical infrastructure of the markets have been an appropriate way to improve their economic performances (revenue and customer volume). In conjunction with Kim and Kim [14] (who found a similar result from small towns and rural areas), this study found that the modernizing efforts and the public investments on the maintenance of the physical conditions of the markets induced positive effects on the economic performances. They turned out to be one of the most salient factors contributing to the economic performances of the markets. This study also confirmed the significant relationship between the revenue and merchants' enhanced capacity through public programs (i.e., Merchant University). Furthermore, out statistical models verified the effect of an operative/organizational entity of the merchants to be positive, through which higher economic performances would be expected as opposed to those without such an organized unit [6, 41, 85] .
Higher performances may have been led by greater investments from the private sector on the physical infrastructure of a traditional market. This would consequently result in a greater level of economic sustainability and vitality [100, 101] . Nonetheless, the findings of this study imply that a public agency is an appropriate entity that can initiate a regeneration project for deteriorated markets by investing in their basic infrastructure and operative/organizational capacities. Directing public investments onto the basic infrastructure could yield higher economic performances, which may attract future investments from the private sector.
Regarding product categories, the results of our analysis demonstrated that the retail category mix plays a vital role in improving traditional markets' economic performance. Along with the findings from the previous studies [6, 19, 26, 102] , we found that the ratios of stores selling perishable goods and the ratio of restaurants and street food vendors were significant in explaining variations in the revenue and the number of customers. In additon, our analytical findings were particularly supportive of increasing the mix of different categories of stores rather than launching a few anchor stores within a market.
The economic performance of a traditional market was also affected by its environmental characteristics. The results from this study showed that a market in a neighborhood populated with households in higher income range is likely to yield greater revenue and attract more customers. Studies on retail modernization [74, 85] argued that high-income households prefer shopping at superstores in which they can minimize their opportunity cost for shopping while low-income households are less likely to shop at superstores. In our analyses, however, the ratio of low-income households (i.e., Basic Livelihood Security Recipients) in the neighborhood was associated negatively with the economic performances of the traditional markets. This result could be explained by the limited purchasing power of the recipients of the government's social security grants. Unlike the positive effects of other retail stores and businesses around the markets, the negative impact of the superstore's density was found to be significant at the district level.
Recent studies [21, 22, 25, 50, 51, 63] attempted to reinterpret the quality of a traditional market as a socio-cultural space. This paper empirically analyzed the socio-cultural popularity of a market with the volume of blog posts uploaded on the Internet. The outcomes showed that the popularity is significantly affected by the organizational (operational) and the environmental characteristics around the markets. According to the results, those characteristics that were significant in the blog posting model entirely differed from the significant factors in the models of the annual revenue and the annual customer volume. The result indicates that a market recognized as a popular tourist destination on the SNS is not necessarily profitable in financial terms. Hence, more attention should be paid to this mismatch when a strategy is deliberated to transform a market into a leisure space and tourist attraction.
Notably, the ratio of clothes and shoes stores tend to increase the volume of blog posts, rather than that of restaurants, food vendors, and eateries, which has been highlighted in previous studies [46, 47, 63, 103] as a main attraction of traditional markets. This might suggest that what initiates the "word of mouth" is not the volume of those restaurants, eateries, and street food vendors, but the quality and the distinctiveness of the products they sell. Supposedly, as mentioned in a previous study [103] , a small number of specialty stores with unique tastes, materials, or authentic images catch the attention of the visitors who upload blog posts on their SNS. Regarding the retail mix, however, this study used the density and the diversity of the categories; hence, further studies are called for to capture the quality aspects such as the uniqueness and experiential factors.
On the other hand, the blog post model found that the number of posts is associated with the existence of parking facilities. Previously, Noh and Choi [59] argued that those who visited traditional markets for multiple purposes tended to highly value the existence of parking and convenience facilities and the overall quality/ambience of the market. Arguably, these multi-purpose visitors come from a more distant area and spend a longer time at the market [40, 59] . Hence, from the results of the blog model, one can suspect that blog writers may have mostly visited traditional markets for such multiple purposes including leisure, sightseeing, and socializing.
To keep an old market sustainable, policy makers should keep finding strategies to improve its physical conditions and to develop organizational/operative components. Regarding the transition of a traditional market into a leisure and tourist destination, the findings of this paper showed that popular markets frequently mentioned on the Internet do not share many characteristics in common with those markets characterized by economic vitality. Although this study measured and tested the effect of leisure consumption with the volume of blog posts, it did not encompass possible effects induced from variations in the type of customers regarding their socio-demographic, motivational, and cognitive and perceptual traits (e.g., objective/actual vs. subjective/perceived density) [104] . Further studies are recommended to consider the characteristics of the consumers and their consumption activities, preferably in empirical models using primary data through a sample survey. This study employed multivariate analyses to identify factors on the performance variables regarding the traditional retail markets. No causal explanations of the results should be implied, however, in the sense that the analyses are based on cross-sectional observations in 2015 [105] . Further studies are recommended upon the availability of any time-series data.
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Appendix A
This study removed blog postings with terms in Table A1 , and found a total of 13,709 posts to be appropriate for the analysis. Appendix B Table A2 shows that bloggers who visited traditional markets have written most frequently about food consumption and eating-out, followed by price and shopping as well as sightseeing experiences. Table A2 shows that bloggers who visited traditional markets have written most frequently about food consumption and eating-out, followed by price and shopping as well as sightseeing experiences. 
